In this paper the small slope approximation is applied to acoustic scattering from a randomly rough fluid-elastic-solid interface. Expressions for the zeroth-, first-, and second-order bistatic scattering cross sections are derived. Numerical results are obtained for the zeroth-order small slope approximation for Gaussian and modified power law surface roughness spectra and are compared with those of first-order perturbation theory and the Kirchhoff approximation. The environmental parameters used correspond to those of water-granite, water-basalt, or water-sediment interfaces for lossless media. The small slope results show the complex structure associated with elastic wave 
Gaussian spectrum the SSA and FP results agree at a low frequency corresponding to small roughness parameters. At a higher frequency, away from low grazing angles, the SSA result agrees with that of the KA except near the critical and Rayleigh angles. At these angles, the SSA result contains structure missing in the KA result. A plot of the scattering strength as a function of the horizontal wave number shows that the evanescent scattered field is significant. For the modified power law spectrum, the SSA numerical results agree qualitatively with the Monte Carlo results of Betman, again displaying the complex structure associated with acoustic scattering from a fluid-elastic-solid interface. When the incident angle is at the Rayleigh angle, a sharp peak occurs in the specular direction. A peak is also observed in the backscattering strength at the Rayleigh angle. For a water-basalt interface, both the SSA and FP predict much different levels of scatter when the shear wave component is removed, whereas the KA results do not differ appreciably. For a water-sediment interface, lower SSA scattering levels account for greater energy transmission.
In Sec. I the small slope approximation is reviewed briefly, and expressions for the bistatic scattering cross sections are derived. In Sec. II numerical results for the Gaussian spectrum are presented. In Sec. III the modified power law spectrum results are given.
I. THE SMALL SLOPE APPROXIMATION
In the small slope approximation the surface field excited at the interface by the incident field is rewritten with the phase factor exp[i(Ki.R-Kizf(R)) ] explicitly extracted. Here f(R) is the surface profile with R=(x,y), and Ki=(kix,kiy ) is the transverse component of the incident 
where a variable change from • to Ki+• has been made after the second equal sign in Eq. (7). Equations (6) and ( (7), respectively. Equation (8), the zero(h-order SSA cross section, reduces to the first-order FP cross section in the small height limit and to the KA cross section in the specular direction.
II. GAUSSIAN SPECTRUM RESULTS
In this section we present results for the Gaussian surface roughness spectrum. 
III. MODIFIED POWER LAW SPECTRUM RESULTS

In this section we present results for the modified power law spectrum. For 1-D surfaces it is given by W(K)--
where A is the normalization constant and L is the correlation length. The modified power law spectrum has been used in the study of intensity fluctuations due to a deeply modulated random phase screen? Here it is used to model ocean Thus it should be accurate whenever the first-order FP result is accurate. This has been shown to be true for the Dirichlet problem using a Gaussian spectrum. 5 However, because it is not limited to small heights, the SSA is also accurate for cases when first-order FP is not.
The parameters used for Fig. 7 are the same as for Fig. 6 except the incident angle is now at the Rayleigh angle, 33.2 ø . In the SSA result the jump discontinuities at the critical angles of the compressional wave (_+17.5 ø ) are clear, as is the one near the negative shear wave critical angle -30 ø . However, at the positive shear wave critical angle, the structure is completely obscured by the large peak at the Rayleigh angle, which is also the specular angle. At the other Rayleigh angle, also the backscattering angle, the usual dip is missing as well, but there is no peak. However, at about -41 ø a dip occurs. The corresponding exact simulation result (Fig. 12 
and the v vectors are given by
